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WE: Vasa ERAHAURTHERR LR, ELHAR I ERFAIRTREZEA,
MHAB IR cDNA #5018 T vasa HF B 7] AR, % # 5| pET-32a # (K, A E A KL R
#r pET32a-vasa, # {4,k i AT # BL21, & IPTG 1% 3 @ & %k ik , &k 3k 7 # & SDS-PAGE 4 #7 %
N eeZHETRUCEERVAFE, 2 TEASS ku, RAEAECBALZAN48.7%,
Western-blotting -1l % ¥ , ik & & 1 7 4F 57 0 # anti-HIS A7 & HLA R A0 A Ni**-NTA 4 4L
W R e B R R R, Bl &R AT S L B U, ELISA B 7R Z 40 R A A 2 10160 000, Western
REER DT ZIEF R RA BA & |, T E 48R 5] B A8 A I RO 4R Ry R
VASA & &, R R At —F B, VASA & B £ % 247 7 91 B 20 0 AZ J& T8 Foof R 28 BB o
RAETFTHLEE BTF VASAEEARBRARBEABE A NABRIREEEZAE,
KEW: HAWT; VASAKA; RERL; SlEqf; frsx

hESZES: Q785;S 917

Vasa M & DEAD-box J [Kl 1 1 8 22 1l I
Z—, PIH B A 5 B R 57 1) DEAD ( Asp-Glu-Ala-
Asp) FEBI A 44 ", vasa 3 PRASULE A= 7 40 i v
Fi ek I E R rFhmic) 2 T RE+ &
ARG A B A0 G L R ST RS M e
VASA I HA W ATP 1) RNA i iER S 1%, 78
i s RNA (i b A HZAEN], 2 5 RNA G
JUT A /2 A 5 20 I B0 s 1 B 5 P
FH0) FEE W ( Crassostrea gigas)'™ B 355 W Y
( Ciona intestinalis) " 35 ( Oryzias latipes) ™" 4
4. ( Carasius auratus ) " 2 9y Fp 0 WF 58 8 R,
vasa PR SRS AT A P B AR AT HA RN BT AR
S IR B AR AR ST, TR B A R R O ) 4
JL R AAG N 2], B vasa & PR AT BEFE O LAY 15
gk A v B E SR HL H AR LA A
B o

fEH g Y, & ME T ¥ RE I
( Macrobrachium rosenbergii )" | FL 4} 3 Xt oF

I #m B EA:2010-03-31 1&[E] H #7:2010-06-18

SHEAFRIBED A

( Litopenaeus vannamei )" F1 o [H X} ¥
( Fenneropenaeus chinensis )" vasa ¥ [H ) 4 K
cDNA JF 51, 3 2R FH SR 2858 1) J5 8 L T vasa
mRNA {EVER & B oA, JeA TR 4 22 it e
[T H A8 {8 4K ( Macrobrachium nipponense ) vasa %k
JIESE T vasa mRNA (TR AR FE 20 P o SRk
{HIFEZhY) VASA HEFRADCHIE 2457 E N AMY
RIHGE . AT T HATHET VASA 25 1 5%
ZEkJE kL pET32a-vasa, 376 K% #F 14 ( Escherichia
coli) PR EIEAFRIB R E 4 VASA FEH, HiEH
gealifk, 4 7 RBT VASA ZraREbTAR, I Xk
BT TR SE , itk — 0 R EUKPIESE H A
TRIFAE AN APt T 2%

1 RPR T

1.1 ##

HATRENE B Y3 5K T, RIGFF R
#k DH5a, BL21 Jy A% S 56 &5 {77, 2 /& pET32a,
IPTG it AL ARiC i L 0% 1eG —Hill

FEWE : B AT AA T RITE (08PI1409000 ) ; b i BH2E B A3 400 H (07JR14102) 5 b3 7 & 8 2 BB H

(J50701) ; | iff i ZZ BB H (08ZZ80)
BIWAERE : BB 505, E-mail ; gfqiu @ shou. edu. cn
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SEF AT A E A= Yy H R A R W BR 4 o D)
BamH [#1 EcoR 1, T, DNA ligase ,Ex-Taqg DNA ¥
&l RNA $EBGRF A first strand cDNA synthesis
kit %) H TaKaRa,Bradford & H € 157 & A0
& 7 4 Marker, SDS-PAGE # 4 4. anti-His
antibody W4 F b 50 KA AE L2 ] ey 21k SABC
R & B RS EAE Y TRRA R A A

1.2 Fik

vasa & B & 3 ¥ F] A TRIzol Reagent
(Invitrogen ) $2£ X H A< 71 kS 8 5L RNA, 48 DNase
I (Sigma) 4b PR 5 #E4T S 5% 5%, AR cDNA ff
RAHG vasa FEFI RN . AR A 5206 = SERE Y
H A AR vasa B A 4 K cDNA J7 31, F] J]
Primer5 34 B it w519 (il B A T4
B, 971G vasa gt X ¥ 5], EiESIH) AF.5'-
CGGGATCCATGTCTGATTGGGAGGACAG-3’,
5% AR:5'-CGCGAATTCCTACTAGGCAT-
CCCAGTCATCAT-3", H v, ££ 3 %t 51 #) 1) 5 i
A3 BIAMA BamH 1 1 EcoR 1 BEHIA7 5 (F R Zhw
W), RS Lk B T R AR . R
WA 94 T A M 5 min; 94 T 30 s.58 C
2m30s.72 C 30 s, 30 MEH  5)J5 72 CTHE
{41 10 min,

JRAGF BRI ER KA E HF L
PCR )2t HE4lifk )5 (Omega) , 5 pET32a #i {4
439255t BamH THI EcoR I E§YI (37 C,2 h) i
P aife )5 16 CEE . ER- iR
JUHF R DHS«, B 5 R T 7 200Ut U 568 7 A
( i) e 4i AR BOF S ER M, BRI TR
PR EE SR, iR H A ik (pET32a-vasa) . #HAH
FRIFEAL BL21 J&S2 285, U Af & Amp ™ (1) LB (B 5%
S A A 60 wg/mL [ Amp ™) P, PRI
TR R T & Amp ™ (2R IE R 60 pg/mL) [
WA LB 557 3,37 CHR G R, K H %
11001 He ol K ¥ 57, 2 ODgy 41T 0.6 ~0.8, /il
IPTG #5531k,

Rk LA IPTG #0.2.0.5.0. 8.,
1.0 mmol/L 4 e FE, 43 WIAE 30 CTH137 C ik
S, 00 B TS SRR RIA TR . KiEgs R
IR T AR 2 B0 (5 000 1/min, 5 min, 4 °C)
1 x PBS Ak 1R 145 76 VK 2% 11 T P e e (Gl s
B[] 4 s, [B]BRES (] 4 s, CRAPIREE 24 C, BB ] 60
%K) o 12 000 r/min 5.0 10 min, 2351 BGE 5250

JE ) L35 8 mol/L JRE A 5 T IE 4T SDS-
PAGE 737 (5% W4, 12% 43 B ) , 475 Sl
5 R250 L8, 1 ~2 h, i i 6 fe R 45

Western-blotting # | 7k 4~ & & EHEA
%t SDS-PAGE HiJk J5, J] Bio-Rad HLF:#% R G044
HIERHBRINC EE, & 10% /N I0TE
B TTBS [ 20 mmol/L Tris-HCI1 ( pH 8. 0), 150
mmol/L NaCl,0.05% (V/V) Tween —20 J#}}4] 1 h
J& ARUCHBT His AR25 1 H40—Pdt HRP ARic 1)
P BRI 1 126G Jy —ht, M H AT e o)
B, 2 8 @ (DABL5 mg  HIEE 5 mL 30 % XU /K
15 pl) Zb3, B 58 2 (15 ~ 20 min) K PEZ 1k
W ISR EE R

AREOYEESH AR GERGEZTHEN

100 mL PR35S 2S5 NI TR , B 75 AR, V%
R0 f5H 10 mL 5 8 mol/L R 2 MBI 4 2% vh
WA FDUNE , $5IR Bradford 5 i) & A4 Ud B 43 x5
WA 47 € 8501, Quantity One 3 {43 #r
SDS-PAGE HLJk 1) 257, 15 11 B A 8 1 9 A X ik
B MBS A SRR s SR A B g it

VASA % 5ol 44k 4 4 & B Ae ) AR H
Sigma /% 7] His-select™ Spin Columns ¥ 7= ji 15
W, aifb B . A 8 mol/L JR & i W R 4N
% MRS AR AL IR A JBGE it (500 pll) Jn®] 2 9F
B (0.1 mol/L 5% 4M .8 mol/L JRZ ,pH 8.0)
RbFE3sE ) His-select™ Spin Columns #:FH7, Zi&
#HE 1 h)58.0(2 000 r/min,2 min) , Y4 .00
S T, A — 25 0 o i o B R
(0.1 mol/L #§fz4H .8 mol/L JRZ ,pH 8.0) ik
PR (1K 600 pL,2000 r/min &0 2 min) J5 3k
(0.1 mol/L #§ER4N .8 mol/L JR & ,pH 4.0 ~
6.0) HWEH ., Waifb/gmEAHEA 500 pg 5
Frfp R et RS, Badtba kB R 2
SRS S8 5K e (SR TR B 1R 1MV A S B
PEXTRE) , 19 J] J B T) i 2 Ak 2 (i Ok i 2 o
AHIA)) 5 45 4 30 RS 58 A R A, #E17 s fe
2, LA R 2 A e — R, 3 4k s — IO R
e 8 d J5  ALSER ML, 43 ES I , —20 THRAF 4t
M35 48 ELIS A A6 DA 22 2L o

WRE G R RBABI R F e 5
W29 50 mg [ H A THERRG LA ON SLAH 2UE T 1
mL ) 3 x SDS ¥ s W EE, hiS I 4 C
12 000 r/min 2.0 10 min, 4 B3, RIS HHE
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PRSI . E 418 4L 8V PO B IR 4 i it
SDS-PAGE Hijk J5 #£ 47 Western-blotting 434, /5
Bl b, —Pi N & Y B VASA HLIfL i, — ¥t
AR I AR ARG LSBT AR 1eG

SR & RI E ¥R R Ay aY Rk
AT E I R, U0 B 2= 52 K5, H 3% 1 H, 0,
FRAL I 5 ~ 10 min, 75 18 K #P Y% 5 % N 5%
BSA , % il il # 20 min, 3& S I—HT,37 CHCE
1 h J5 ] PBS ke 3 W, BRI 2 ming J ISR i
AAPRICH L BT 1gG, % IR CE 20 min f5
PBS ¥k 3 K, B ¥k 2 min, 4R 57 I SABC, =
JRCE: 20 min J5 PBS i 4 ¥k, AKX 5 min, /5
JH DAB &5,

2 iR

2.1 BHEER PCR ¥ i8R FZFAHFHIE

PCR 43§11 1 45 1 800 bp [y 4548 , 5 B H
R BER/INVRIE (181 1) o F 4L B0k SURE D) )5
I, 7R AE 1 800 bp AbA H 2% (181 2) , BRI
PERVE Y R IRk B A AR TR A wl e,
Iy 45 2R A SE I8 38 2 Al AR A i vasa & [H 2

1 vasa BEEZHFBIER PCR ¥ g
M. DNA marker; 1. PCR 774y,
Fig.1 PCR amplification of the
vasa open reading frame ( ORF)
M. DNA marker; 1. PCR products.

R | 500 bp

2 EHRN pET32a-vasa HEY]E %
M. DNA marker; 1. pET32a-vasa 85 41 Jit kv ; 2. T 415 4 XL fiff
VI
Fig.2 Restriction mapping analysis of
the recombinant pET32a-vasa
M. DNA marker; 1. the recombinant plasmid pET32a-vasa; 2.
pET32a-vasa digested by EcoR [ and BamH | .

cDNA J741 i) T 75 =X Bl 2 HE ( ORF) 58 4 — 2,
hifith 600 > FE R , 5 I B T 4 9 3K 244 Bk
145 & pET32a-vasa,
2.2 EAZFAMKRESKEN

pET32a-vasa ¥ 1k K 4 #F B BL21 J5, &
IPTG 533K , &3k Wik 17 SDS-PAGE £l
SUTEDTTE I AR B 1 R B — 25 W S e i) 4%
i, R/ TR Y B 4H A - S AHT, £ 85 ku
(&3, MAE L3 v U JCAE R (4 25t , R BTG
H FZE MR XA TR . 8 R RaB S5 I
7R I X H B8 R B B —E R,
VASA FE[F17E 30 CHyaRik a0 & F7E 37 Ty
Fikit (K 3) ;IPTG Z9K ¥ 0.2 mmol/L, H 4
HEEMRE KRR IL, 1 IPTG ¥k FE % 33k &8 %
AHLR2m (& 4) ;A TIPTG 2 h J5a] il 3] H
[ 257, ik A5 I ] E L (18 5) 6

M 2 3 4 5 6
94.0 KU e — —
66.2 ku

45.0 ku

33.0 ku| s I

E 3 pET32a-vasa gt & EQERIE
7F=#1# SDS-PAGE Rk 534
M. I H 4> T & marker; 1. = FURLE S 2. AR ES; 3.
PR RS 4. 30 THEF6 h; 5. 37 THF 6 h; 6. F
MRS 6 h 5 Bi.
Fig.3 SDS-PAGE analysis of recombinant
protein pET32-vasa

M. protein molecular marker; 1. pET32a induced; 2. pET32a
unninduced; 3. pET32a-vasa uninduced; 4. 30 ‘C induced for 6
h; 5.37 C induced for 6 h; 6. supernatant of induced pET32a-

vasa after supersonic.

M 1 2 3
94.0 ku| s .
662ku Q.J?

45.0 ku

33.0ku ==

4 MAEEBRIENRME IPTG RKE
M. HH 4 Fbrid; 1. 30 T IPTG &3 JF 0.2 mmol/L,6 h;
2. 30 C IPTG £k 0.5 mmol/L,6 h; 3. 30 T IPTG 4k
J 1 mmol/L,6 h,
Fig.4 Optimum IPTG concentration for
recombinant expression

M. marker; 1. IPTG 0.2 mmol/L,30 C; 2. IPTG 0.5 mmol/L
30 C; 3.TPTG 1 mmol/L,30 C.



S

34 %

1498 Ko
M 1 2 3
I . - —
45.0 ku
33.0 ku «u

5 BESRERERMRIL
M. marker; 1.355 2 h; 2. /%4 h; 3.1/55% 6 h,
Fig.5 Time course expression of recombinant protein
M. marker; 1. induced for 2 h; 2. induced for 4 h; 3. induced for
6 h.

i 3 Bradford s & 2 ) &0, % R TE 8
mol/L R 3 H i 43 TR 4 ik BE 29 Oy 477 pug/mL,
SDS-PAGE i, yk & il Quantity One ( Bio-Rad ) 43
Bt BRFEAR AL 155 2518 T (30 C [ TPTG 29
JEH 0.2 mmol/L), H A& H 4 3 TR K B & 7Y
48.7% , NI AT 5 7R IZ 55 F T, 100 mL (1) 8%
FRAE HIE A RIA BN 2.32 mg,

F A BT His 5% BPTIAAE S — Pk
4T Western-blotting 43#7, 7 85 ku B 3 #6121 F
FHEHMAA(E6) .

2.3 VASA kIR &S REEE

Faif)G R4 VASA H 7 3 HE R,
55 A YR IS B PT LT F AL vl B4 VASA 1R
FCBEALIH100 WLk B2 41 we/mL 470 J5 42 4 )

(AR AR IR AT (] 42 ELISA J R, FH il A {052 X
450 nm TR IE, W EE (OD fH ) , 25 3 i
N3 HARTESS 4 YO G e, Hl i o i 1
1:40 000 .1: 160 000 A1 1: 10 000 [{y#FefE R, 0D
AT 1.000(F 1), Western-blotting 43H7 % K,
VASA FLIliE AL AR RN B EA (T3
85 ku Z247) (/& 7) , 1 H.i RE L] 5P L F0RG 51 rp
) VASA M,/ F &8 70 ku £4 (K 8), 5
cDNA R E A FEAMT . HUl VASA EH
W S —BEK 298 15 ku 1 His BR&8, R I6 43
TRBALPH VASA A5 TR K,

1 2

85 ku

E 6 Western-blotting #& il EH & 51U
His fR&EHLEIEA—H
1 BRI 5 2. 2 BORiE o
Fig.6 Recombinant protein detected by
Western-blotting using His-tag antibody
1. pET32a-vasa induced; 2. pET-32a induced.

&1 ELISA i@ HEs

Tab.1 Antibody titre analysis using ELISA

T BeE dilution

1:2 500 1:5 000 1:10 000 1:20 000 1:40 000 1:80 000 1:160 000
Rabbit 1 serum 2.346 2.329 2.279 2.083 1.421 0.779 0.459
Rabbit 1 negative 0.082 0.065 0.065 0.063 0.055 0.062 0.060
Rabbit 2 serum 2.431 2.411 2.401 2.391 2.323 2.227 1.871
Rabbit 2 negative 0.057 0.067 0. 084 0.074 0. 064 0.065 0.078
Rabbit 3 serum 2.231 1.930 1.321 0.734 0.404 0.232 0.137
Rabbit 3 negative 0.087 0.074 0.079 0.086 0.100 0.081 0.071
= M 1 2
85 ku == 94 ku e
60 ku.h.
45 ku ®
27Tku o

7 Western-blotting # M EJEHEH I
VASA &l iEEA—H

Fig.7 Recombinant protein detected by

Western-blotting using rabbit anti-VASA

serum as the primary antibody

8 Western-blotting &M IR EFNF5EE hpg VASA EH
M. marker; 1. JP&i; 2. k58
Fig.8 Detection of VASA in ovary and testis by
Western-blotting using rabbit anti-VASA serum

M. marker; 1. ovary; 2. testis.
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I A At — L UEW], H AR B VASA
AR OISR 5L A R0k, VASA SR AL B
R HE TS B0 DR 200 A 200 i S v 2 5 a0 AL A
SR A R BRI P, VASA {55 R84
TS B A SR G U) R v TG DA i I
REACIN BIAR 58 1) VASA {55 R BE Lk 2, i
R IefES (E9) .

9 FIA VASA fE EREHITREALDN.
EGLEABURIPE (A) FIH5 5 (B) th VASA EBHH
PV BRSSO RN 5 Ve BB AL TR AR 5 Se:
AETEANA; Sg KRN ; ST bR 100 um,

Fig.9 Localization of VASA protein in the prawn ovary
(A)and testis( B)by immunohistochemistry analysis
using the rabbit polyclonal antibody of VASA
pVt: previtellogenic oocyte; Vt: vitellogenic oocyte; Sc:
spermatocyte; Sg: spermatogonia; S: sperm. The scale bar

indicates 100 pm.

3 e

Vasa SR B U R big il kB0, ZiE 2 4E AR
SRR A T O T ek A TR vasa LA,
AMFFE LA H A TR MRS 5 A ), R AR S s i %
PCR #7715 W20 v B i H AR EF vasa cDNA [
PLAE 4 K ¥ 81, 7 40 W i VS A EcoR T Al
BamH 1 BYI7 5, A8 Tl U] J5 FH 338 BORL%E #%
XF HATAER vasa FEF 7 FIHEAT KM AT 56 % 05 7
T 2 5 #T , 2 B 9 A R AT T R A %
¥, B T LS RGBT R AR, AR R %
FER M RIR K

pET-32a & A T, Ja3h F Mz R Hitk iR
PSR A B R IR AR, IR RS M S & T2 80
FHIE AL FEPUMAH £ 55 . M RE R A PTG
BF E G IR R T e R EAEA R ER
Ko BT TPTG (i T, BRI 30 A4S, 4%
W R R T A IPTG i S vk B % A i 5k

T, 25 R R, IPTG W EFE 0.2 ~ 1.0
mmol/L, [ &K iE I A B 225, k%
ik VASA & A/, %1 0.2 mmol/L IPTG 5,
BRI FRIE W A 6 DA RRhR%: , T Ni-
NTA &)@ 5 FUZ A sk Oz E AL B .
Xf kYAt SDS-PAGE 73, il G H %
DA RFEAE,30 CRHEXREWE ST
37 CHRM N FRB R, VASA AL 4ifb)s
BIER AR TR RS RS PR, Pk
MM E A E 10160 000, £ Western-blotting %&
L ZPUARA AL BB B FE 4] VASA 1, L Rg iR
HINWEPE VASA EHH (E 7, 8) .
B REAAL I A it — 2 R, VASA 12 4E T
H ASTHAROR BRI & B A FE , 7R 00 B 2B B
HIAEREEAIAfL T, VASA 85 11 35— b 73 A7 76 20 A )5
b RS A B AT , 6 DN B A A 1) BB 24 i
o, VASA A TP T A iU A A 500 R A
AL IR , VASA {55 127 TS IR 40 b RS £ 20
JLrb RS - B R B E S X — &5 R FAR
B AR 4 SR A TSR] T RS KE SLP VASA
HE B 1 O, 76 BRSS9 BF 58 p, VASA 4R
FUSUE (S AERS RN RS 4 M Az 8 . H AR
HFPERR H VASA 0 AT 1B 0L, 78 % VASA
HEETEAFE AN 00 34k IR B AR v T e
EEEIEM. A, Ui VASA & A AT REME
R —FERIE A R I 5T, 28 Hh BB A0 A A% 3 2 I
Grh TEM G R B R A E AR . ZRiiiE
2 E TR BB SRR SLZH 2 R Z4 38 4 SR B
vasa mRNA 5 VASA 25 [ 153 A B AR B, to A7
ETHENRKENI IR M, 7EON B R 2
H B RELHI N, vasa {55 3 B4R R AEAZ IR [
AR IR BN, vasa e AR FEAFAE T
Ji  (BAEAE S 2N, vasa mRNA AU FEAE 5
AL Rk %) 200 P 5 v, T LA bt A
BT vasa HFA M, B0 vasa mRNA
VASA EHMFRIEEA 2N, WAl REJE B T vasa
B SRASHN VASA 13 A1 T N A TRk
TEXTXG ) BF TS b, W98 2 A UENL T VASA
TR 8y 43 A, i H B 2L iR T b i
K E] VASA 1, i6 ER VASA I, #/R
TR R B R ek E . H
AVRARING A& B AR, I A 8 20 R e] s 7= A
LT 7 ) Ji7 e A B OB R 30 DA R R B Gn el 43 43
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R R XL ) s A fp T b — 20T, A5
il #5 Y S BT H AR IR VASA BT, ol o4 18 B3 I 46
A A A 7 AR R TR ST H AR SRR oA A
AL B S ) A
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Prokaryotic expression, antibody preparation and immunological
characterization of VASA protein in the prawn Macrobrachium nipponense
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Abstract; Vasa gene is specifically expressed in gonads and plays an important role in the germline
formation and differentiation in most animals. In this study, a full open reading frame of vasa gene was
amplified from the testis cDNA pool of the prawn Macrobrachium nipponense ,and ligated with expression
plasmid pET32a with 6 X histine tag. After the recombinant plasmid was transferred into host bacteria
Escherichia coli( BL21) , the recombinant VASA protein was expressed under the induction of IPTG. The
optimum concentration of IPTG was 0. 2 mmol/L with a duration of 6 h at 30 C. SDS-PAGE analysis
showed that the fusion protein was highly expressed as inclusion body and the yield accounted for 48. 7% of
the total bacterial protein. Western-blotting analysis demonstrated the target protein with the molecular weight
of 85 ku. The recombinant protein was subsequently purified by Ni**-NTA affinity chromatography. To
further prepare the prawn VASA antibody ,New Zealand white rabbits were immuned by the purified protein.
The highest titer of the antiserums was up to 1: 160 000 as revealed by ELISA assay. The specificity of the
antibodies against VASA protein was verified by Western-blotting. Immunohistochemical analyses indicated
that,in oocyte VASA protein was mainly concentrated at the perinuclear region at vitellogenic oocyte; in
testis, VASA protein was mainly distributed in spermatogonia. These data suggest that the VASA could play
a key role in the development and differentiation of the germ cells in the prawn.
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